Prostacyclin induces apoptosis of vascular smooth muscle cells by a cAMP-mediated inhibition of extracellular signal-regulated kinase activity and can counteract the mitogenic activity of endothelin-1 or basic fibroblast growth factor.
Prostanoids can suppress vascular smooth muscle cell (VSMC) proliferation, but the mechanism through which this is mediated has not been identified. In this study, we show rat aortic VSMCs to express the EP1, EP2, EP3, EP4, and IP receptors. The EP4 receptor-specific agonist, 11-deoxy-PGE1, induced a time-dependent phosphorylation of protein kinase C and extracellular signal-regulated kinase (ERK) 1/2 in serum-depleted (0.1%) VSMCs, whereas the EP2 receptor agonist, butaprost, was without effect. PGI2 or iloprost at the IP receptor inhibited basal ERK phosphorylation with IC50 values of 10 nmol/L. Iloprost also attenuated the sustained activation of ERK induced by endothelin-1 or basic fibroblast growth factor (bFGF). Endothelin-1 or bFGF significantly increased the number of VSMCs counted 24 hours later compared with basal, and both responses were blocked by the MEK inhibitor, U0126, or iloprost. Under basal conditions, U0126 or iloprost reduced the number of viable cells and increased caspase-3 activity, which could be reversed by coapplication with endothelin-1, bFGF, or the adenylate cyclase inhibitor, SQ22536. Endothelin-1, bFGF, or SQ22536 prevented the depression to below basal levels of ERK phosphorylation induced by iloprost. Forskolin activated caspase-3 and attenuated basal ERK phosphorylation, which were prevented by SQ22536, endothelin-1, or bFGF. These data suggest that iloprost induces apoptosis via a cAMP-mediated suppression of ERK activity. In turn, this apoptotic response can be blocked by a mitogenic stimulus that re-establishes ERK activity back to basal levels, but at the expense of any concomitant proliferative activity. However, ERK stimulation by a selective EP4 receptor agonist, suggests that prostanoids may have diverse and complex roles in VSMC physiology.